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ROCK- WE A THERING. 

A Treatise on Rocks, Rock-weathering and Soils. By- 
George P. Merrill, Curator of Geology in the U.S. 
National Museum. Pp. xx + 411. (New York: The 
Macmillan Co. London : Macmillan and Co., Ltd., 
1897.) 

HE ruins of an older world are visible in the present 
structure of our planet ; and the strata which now 
compose our continents have been once beneath the sea, 
and were formed out of the waste of pre-existing conti¬ 
nents. The same forces are still destroying, by chemical 
decomposition or mechanical violence, even the hardest 
rocks, and transporting the materials to the sea, where 
they are spread out, and form strata analogous to those 
of more ancient date.” These memorable words of 
Hutton, written more than a century ago, have been 
appropriately selected by the author as the motto for 
his work, the main object of which is to describe the 
various processes of rock degeneration and soil forma¬ 
tion. 

The book is divided into five parts, dealing with the 
constituents of rocks, the different kinds of rocks, the 
weathering of rocks, the transportation and re-deposition 
of rock ddbris, and the mantle of unconsolidated material 
which covers the greater portion of the land surface, and 
for which the author proposes the term “ regolith.” 

The first two parts are not remarkable, either on 
account of the matter contained or the mode of treat¬ 
ment. The author somewhat disarms the critic, so far 
as these parts are concerned, by stating in the preface 
that “ the work must be considered in no sense a 
petrology, as this word is commonly used ” ; neverthe¬ 
less, we feel justified in pointing out that much -which is 
inserted might have been omitted without detriment to 
the work,so far as its main object is concerned, and 
much that is omitted might appropriately have found a 
place. Thus the first part contains scraps of inform¬ 
ation about the characters of rock-forming minerals, 
which are insufficient for the beginner, and are not re¬ 
quired by the advanced student. More serious are the 
omissions. In a work dealing with the disintegration 
and decomposition of rocks, we naturally look for a 
somewhat detailed account of the pathological characters 
of the primary constituents of the crystalline rocks, and 
of the physical and chemical conditions under which the 
various secondary products arise. Very little information 
is, however, given on these points ; and this is all the 
more remarkable, because the works of Roth, and the 
numerous and important papers by Lemberg, referred to 
by the author, would have readily supplied him with a 
large amount of the necessary material. 

The classification of rocks adopted by the author is 
simple, natural, and well suited to his purpose. The 
igneous rocks are divided into nine groups, depending 
mainly on chemical composition, and are defined by 
taking the plutonic and volcanic representatives of the 
several groups. Thus we have the granite-liparite group, 
the foyaite-phonolite group, the gabbro-basalt group, 
and so on. The author does not favour the modern 
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tendency to introduce new names for comparatively un¬ 
important local varieties, and protests against “ such 
monstrosities of nomenclature as ovachichite, monchi- 
quite, yogoite, and absarokite.” 

The descriptions of the rocks are generally accurate, 
but we have noted one or two imperfections. Thus the 
statement that “ chert is an impure flint, containing not 
unfrequently nummulitic remains,” appears somewhat 
strange when one remembers that cherts are of all ages, 
and that they are largely due to accumulations of sponge 
spicules and radiolaria. 

The unpleasant task of fault-finding ends with the 
consideration of Part 11 . In the remaining parts which 
make up the main body of the work we have an 
admirable presentation of the various phenomena con¬ 
nected with the disintegration and decomposition of 
rocks, the transportation of rock-debris, and the for¬ 
mation of soil. Part III. deals with weathering. The 
action of the atmosphere, the chemical action of water, 
the mechanical action of water and ice, and the action 
of plants and animals, including the nitrifying organism, 
are severally discussed in detail. Then follows a special 
chapter, based largely on the author’s original work, and 
containing some hitherto unpublished material, in which 
special cases of decomposition are described. The 
cases have been carefully selected, chemical analyses of 
the fresh and decomposed rocks are given, and these are 
supplemented by mechanical analyses of the latter. 
In a few instances, chemical analyses of the different 
parts into which the decomposed rock can be separated 
by mechanical means are also given. This exhaustive 
study necessarily brings out a number of points of great 
interest, only one or two of which can be referred to. 

To illustrate the method of treatment, we quote below 
a table representing the analyses of fresh and decom¬ 
posed gneiss from Albemarle County, Virginia—that is, 
from a region outside the area of glaciation, and one in 
which the rocks have, therefore, been subjected for a 
long period to atmospheric influences. 


- 

I. 

II. 

III. 

IV. 

V. 

Bulk 

analysis of 
fresh 
gneiss. 

Bulk 

analysis of 
decom¬ 
posed 
neiss. 

Loss. 

Percentage 
of each 
constituent 
saved. 

Percentage 
of each 
constituent 
lost. 

Silica 

60-69 

45 ' 3 1 

31-90 

47'55 

52-45 

Alumina... 

16-89 

26'55 

O'OO 

100-00 

0 00 

Ferric oxide 

9-06 

I2 - i8 

1-30 

85-65 

14-35 

Lime 

4'44 

trace 

4'44 

O'OO 

IOO'OO 

Magnesia 

1 -06 

0*40 

o'So 

25-30 

74-70 

Potash ... 

4'25 

I -IO 

3'55 

16-48 

83-52 

Soda 

2-82 

•22 

2-68 

4'97 

95-03 

Phosphoric acid \ 

(PA)- f 

0-25 

•47 

0-00 1 

100-00 

O'OC 1 

Ignition ... 

0-62 

1375 

0-00 1 

100*00 

0-00 1 


ioo-oB 

99-98 

44-67 


— 


A comparison of the bulk analyses of the fresh rock, 
and the incoherent material resulting from its decom¬ 
position, necessarily gives, in many cases, a very imperfect 
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idea of the change which has taken place. Some con¬ 
stituents are readily removed; others, especially the 
alumina, are comparatively insoluble under ordinary 
conditions, and therefore remain behind. Thus, Columns 
III., IV. and V. show the loss or gain of the various 
constituents estimated on the basis of constant alumina. 
We may remark, in passing, that alumina may be re¬ 
moved under certain conditions ; as, for example, when 
sulphuric acid is formed by the oxidation of pyrites. 
This shows the necessity of caution in taking alumina 
as the basis of comparison, but it does not affect the 
present case. From Column III. we learn that 31 per 
cent, of silica, V$ of ferric oxide, the whole of the lime, 
and the greater part of the magnesia and alkalies have 
been removed. The total loss amounts to 44 per cent. 
In this case, the breaking down of the rock has been 
accompanied by decomposition as well as disintegration; 
in other cases decomposition is not so prominent, and 
the total loss is consequently much less. 

Many rocks are treated in the same way, but one other 
illustration must suffice, and for the complete data in 
this case we must refer the reader to the book itself. 
In certain parts of America, and indeed in all countries 
where limestones are extensively developed, and where 
the residual products of decomposition are allowed to 
accumulate for a considerable length of time, a super¬ 
ficial deposit of red or brown clay is formed. In these 
cases the author considers that silica may be assumed 
to be constant, and taken as the basis for calculating 
the amount of materia! removed. He thus arrives at the 
conclusion that in the particular case described by him 
97 per cent, of the original limestone has disappeared. 
In some localities residual clays of this kind attain a 
thickness of from 20 to 120 feet. 

Having considered in detail a number of special cases 
in the manner above described, the author proceeds to 
deal with the influence of joints of texture, of mineralogical 
composition, of climate, and many other factors. All 
these points are discussed in the light of recent know¬ 
ledge, and the chapters devoted to them are full of 
interesting and important information. Illustrative cases 
are mostly drawn from American sources, and this gives 
to the book a refreshing novelty, at any rate to English 
readers, even when well-known principles are treated. 
Especially interesting are those portions dealing with 
climate. It is pointed out that in cold and dry climates, 
subject to extremes of temperature, disintegration is the 
dominant factor; whereas in moist, warm climates 
decomposition is very pronounced. Thus the careful 
study of the petrographical character of sediments may 
be expected to throw important light on the climatic 
conditions of those regions which furnished the material. 
This point is, of course, not new ; but its importance has 
not been fully recognised, and it is therefore satisfactory 
to see that the author gives it a prominent place. 

The concluding part of the book deals with the super¬ 
ficial deposits for which the term regolith is proposed. 
Under this term is included not only the soil, subsoil and 
residual products of decomposition, but also the alluvial, 
asolian, and glacial deposits. We are by no means con¬ 
vinced that the author was well advised in departing 
from his general and most praiseworthy determination to 
avoid as much as possible the introduction of new terms ; 
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but the point is, after all, of comparatively slight 
importance. If the term supplies a want, it will come 
into general use ; if not, it will die out. 

The petrographical characters and conditions of forma¬ 
tion of the various deposits classed as the regolith are 
described, and we are glad to see that special attention 
is paid to the reolian formations, as these often receive 
scant courtesy at the hands of geologists. Loess, how¬ 
ever, is discussed under alluvial deposits, although it is 
ascribed in part to the action of the wind. Surely there 
can be no doubt that typical loess is of aeolian origin ; and 
if, in America or elsewhere, alluvial deposits have been 
included under this term, this should be recognised as a 
mistake, and speedily rectified. 

The work is admirably illustrated by twenty-five plates 
and numerous figures in the text, all of which have been 
produced in the manner so highly appreciated by those 
who are acquainted with American geological literature. 


MECHANISM AND BIOLOGY. 

Zeit- und Streitfragen der Biologie. Heft 2. Mechanik 
und Biologie. Von Prof. Dr. Oscar Hertwig. Pp. iv + 
211. (Jena: Gustav Fischer, 1897.) 

ROM the title of this work one might have expected 
a critical examination of the validity of the general 
principles of modern biology, more particularly of modern 
physiology ; and such a criticism, from the pen of Dr. 
Oscar Hertwig, would have been welcome and instruc¬ 
tive. It is with a feeling of disappointment that one 
finds that his criticism is almost entirely confined to a com¬ 
paratively limited aspect of the question, and is, in fact, a 
polemical treatise directed especially against the preten¬ 
sions and conclusions of Wilhelm Roux and his school. 
It is, no doubt, a simpler task to refute the theories of 
Roux ; but if Dr. Oscar Hertwig is victorious in this par¬ 
ticular argument, it must not be supposed that he has 
weakened, or that he has even attempted to weaken, the 
conviction held by the majority of biologists, that the 
explanation of vital processes is to be sought for on 
“mechanical” principles. There is,however, a consider¬ 
able amount of obscurity attached to this word 
“mechanical” as applied to biological phenomena, and 
many pages of this book are devoted to pointing out the 
errors into which we may be led if we use the word in a 
loose and general sense, or if we confuse its philosophical 
with its physical meaning. In its widest sense a 
mechanism is a system of objects, which in place and 
time stand in a necessary relation to one another. Hence, 
when we describe the attitude of contemporary science 
as mechanical, we do but assert that science is con¬ 
vinced that the operations of nature are subject to the 
control of universal law. Of this the biological are as 
much convinced as the abiological sciences ; yet this con¬ 
viction does not necessarily lead to the conclusion that 
the methods of the abiological are in all respects applic¬ 
able to the biological sciences. To discuss this question 
'is to discuss the philosophical basis not only of biology, 
but of all Ihe sciences. As a contribution to the discus¬ 
sion, 0 r. Hertwig gives us copious quotations from 
Spinoza, Kant, Ltrtzt and other philosophers, skilfully 
selecting such passages from these thinkers as best serve 
his immediate purpose of refuting Roux. His readers 



©1897 Nature Publishing Group 






